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Biodiversity, Biogeography, & Conservation of Bats  
in the Lesser Antilles 
 
Scott C. PEDERSEN, Hugh H. GENOWAYS, Gary G. KWIECINSKI,  
Peter A. LARSEN, and Roxanne J. LARSEN 
 
 The chiropteran fauna of the Lesser Antilles consists of 27 species. The diversity of this fauna is 
low when compared with Neotropical faunas of large continental islands or at sites on the adjacent 
mainland, however, the Lesser Antillean fauna contains 11 species endemic to these islands making it 
worthy of large-scale conservation efforts. At the southern end of the Lesser Antilles, the biological limit 
of the Lesser Antillean bat fauna is marked by Koopman’s Line. To the south of this line, the bat faunas 
of the Grenadines and Grenada are composed of South American and widespread species of bats. The 
central Lesser Antillean islands have been grouped as the “Lesser Antillean Faunal Core.” The bat faunas 
of these islands are characterized by the presence of 9 or more species and several endemic species that 
occur on only one or two of these islands. The faunas of the northern Lesser Antillean islands are united 
into the “Northern Antillean Faunal Area” and share the same eight species of bats. The conservation of 
bats is critical not only to the biodiversity that they represent, but to the maintenance of biodiversity of 
other fauna and flora. The maintenance of chiropteran fauna can best be served by three actions—
preservation of caves, preservation of forest diversity, and restoration of hydrological systems. 
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Biodiversity, Biogeography, and          
   Conservation of Bats in the Lesser Antilles
Scott C. PEDERSEN, Hugh H. GENOWAYS, Gary G. KWIECINSKI, Peter A. LARSEN, and Roxanne J. LARSEN
TKH FKLURSWHUDQ IDXQD RI WKH /HVVHU $QWLOOHVFRQVLVWV RI  VSHFLHV 7KH GLYHUVLW\ RI WKLV
IDXQD LV ORZ ZKHQ FRPSDUHG ZLWK 1HRWURSLFDO
IDXQDV RI ODUJH FRQWLQHQWDO LVODQGV RU DW VLWHV RQ
WKH DGMDFHQW PDLQODQG KRZHYHU WKH /HVVHU
$QWLOOHDQ IDXQD FRQWDLQV  VSHFLHV HQGHPLF WR
WKHVH LVODQGV PDNLQJ LW ZRUWK\ RI ODUJHVFDOH
FRQVHUYDWLRQHIIRUWV$WWKHVRXWKHUQHQGRIWKH/HVVHU
$QWLOOHVWKHELRORJLFDOOLPLWRIWKH/HVVHU$QWLOOHDQEDW
IDXQDLVPDUNHGE\.RRSPDQ¶V/LQH7RWKHVRXWKRIWKLV
OLQHWKHEDWIDXQDVRIWKH*UHQDGLQHVDQG*UHQDGDDUH
FRPSRVHGRI6RXWK$PHULFDQ DQGZLGHVSUHDG VSHFLHV
RIEDWV7KHFHQWUDO/HVVHU$QWLOOHDQLVODQGVKDYHEHHQ
JURXSHGDVWKH³/HVVHU$QWLOOHDQ)DXQDO&RUH´7KHEDW
IDXQDVRIWKHVHLVODQGVDUHFKDUDFWHUL]HGE\WKHSUHVHQFH
RIRUPRUHVSHFLHVDQGVHYHUDOHQGHPLFVSHFLHV WKDW
RFFXURQRQO\RQHRUWZRRIWKHVHLVODQGV7KHIDXQDVRI
WKHQRUWKHUQ/HVVHU$QWLOOHDQLVODQGVDUHXQLWHGLQWRWKH
³1RUWKHUQ$QWLOOHDQ)DXQDO$UHD´ DQG VKDUH WKH VDPH
HLJKWVSHFLHVRIEDWV7KHFRQVHUYDWLRQRIEDWVLVFULWLFDO
QRWRQO\ WR WKHELRGLYHUVLW\ WKDW WKH\ UHSUHVHQWEXW WR
WKHPDLQWHQDQFHRIELRGLYHUVLW\RIRWKHUIDXQDDQGÀRUD
7KHPDLQWHQDQFHRIFKLURSWHUDQIDXQDFDQEHVWEHVHUYHG
E\WKUHHDFWLRQV²SUHVHUYDWLRQRIFDYHVSUHVHUYDWLRQRI
IRUHVWGLYHUVLW\DQGUHVWRUDWLRQRIK\GURORJLFDOV\VWHPV
Taxonomic Diversity in the Lesser 
Antilles
7KHFKLURSWHUDQIDXQDRIWKH/HVVHU$QWLOOHVFRQVLVWV
RI  VSHFLHV RI EDWV UHSUHVHQWLQJ  IDPLOLHV Table 
17KH GLYHUVLW\ RI WKLV IDXQD LV ORZZKHQ FRPSDUHG
ZLWK 1HRWURSLFDO IDXQDV RI ODUJH FRQWLQHQWDO LVODQGV
RU VLWHV RQ WKH DGMDFHQW PDLQODQG²6XULQDPH 
VSHFLHV 1LFDUDJXD  7ULQLGDG  <XFDWDQ
3HQLQVXODDQGFRDVWDO9HQH]XHOD*HQRZD\V
et al 7KH/HVVHU$QWLOOHDQ EDW IDXQD FRQWDLQV
VSHFLHVWKDWDUHHQGHPLFWRWKHVHLVODQGVDQGDWK
VSHFLHV²Brachyphylla cavernarum²WKDW LV HQGHPLF
WR WKH$QWLOOHV Table 1 7KLV UHSUHVHQWV D VLJQL¿FDQW
DPRXQW RI ELRGLYHUVLW\ DQG LV ZRUWK\ RI ODUJHVFDOH
FRQVHUYDWLRQ HIIRUWV 7KHVH VSHFLHV RI EDWV DUH QRW
XQLIRUPO\ GLVWULEXWHG WKURXJKRXW WKH
/HVVHU$QWLOOHVEXWRFFXULQSDWWHUQVWKDW
SURYLGH LQVLJKW LQWR WKH GHYHORSPHQW RI
WKH EDW IDXQDV RI WKHVH LVODQGV Table 2). 
Table 1: List of the species of bats occurring on the Lesser 
Antillean islands.
  )DPLO\(PEDOORQXULGDH
Peropteryx trinitatis
)DPLO\0RUPRRSLGDH
Pteronotus davyi
Pteronotus rubiginosus
)DPLO\1RFWLOLRQLGDH
Noctilio leporinus
)DPLO\3K\OORVWRPLGDH
Brachyphylla cavernarum *
Anoura geoffroyi
Glossophaga longirostris
Monophyllus plethodon **
Micronycteris buriri **
Micronycteris megalotis
Ardops nichollsi **
Dermanura bogotensis
Artibeus jamaicensis
Artibeus lituratus
Artibeus planirostris
Artibeus schwartzi **
Chiroderma improvisum **
Sturnira lilium
Sturnira thomasi **
)DPLO\9HVSHUWLOLRQLGDH
Eptesicus fuscus
Eptesicus guadeloupensis **
Myotis dominicensis **
Myotis martiniquensis **
Myotis nyctor **
)DPLO\1DWDOLGDH
Natalus stramineus **
)DPLO\0RORVVLGDH
Molossus molossus
Tadarida brasiliensis
*  Restricted in distribution to the Lesser Antilles, Virgin Islands, and Puerto 
Rico.
**  Endemic to the Lesser Antilles.
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7KH/HVVHU$QWLOOHVFKDLQLVGH¿QHGJHRORJLFDOO\E\WKH
$QHJDGD3DVVDJHLQWKHQRUWKDQGWKHVRXWKHUQHQGRIWKH
*UHQDGD%DQNLQWKHVRXWK:KHQORRNLQJDWWKHPRGHUQ
FKLURSWHUDQIDXQDWKH$QHJDGD3DVVDJHZRXOGVHHPWR
EHD]RRJHRJUDSKLFEDUULHUEXWZKHQWKHIRVVLOHYLGHQFH
RIWKHODVW\HDUVLVFRQVLGHUHGWKLVSDVVDJHLVOHVV
RIDEDUULHU *HQRZD\Vet alF$W WKHVRXWKHUQ
HQG RI WKH /HVVHU$QWLOOHV WKH ELRORJLFDO OLPLW RI WKH
/HVVHU $QWLOOHDQ EDW IDXQD LV PDUNHG E\ .RRSPDQ¶V
/LQH ZKLFK SDVVHV WKURXJK WKH %HTXLD &KDQQHO MXVW
VRXWKRI6W9LQFHQWFigs. 1 and 26RXWKRIWKLVOLQHZLWK
WKH SRVVLEOH H[FHSWLRQ RIArtibeus schwartzi WKH EDW
IDXQDVRIWKH*UHQDGLQHVDQG*UHQDGDDUHFRPSRVHGRI
6RXWK$PHULFDQDQGZLGHVSUHDGVSHFLHVRIEDWV7KHVH
IDXQDVFDQEHFODVVL¿HGDVDWWHQXDWHG6RXWK$PHULFDQ
IDXQDV*HQRZD\Vet al*HQRZD\Vet al
7KH FKLURSWHUDQ IDXQDV RI 0RQWVHUUDW *XDGHORXSH
'RPLQLFD0DUWLQLTXH6W/XFLDDQG6W9LQFHQWKDYH
EHHQ JURXSHG DV WKH ³/HVVHU $QWLOOHDQ )DXQDO &RUH´
DQGDUHFKDUDFWHUL]HGE\ WKHSUHVHQFHRIQLQHRUPRUH
VSHFLHVDQGVHYHUDOHQGHPLFVSHFLHVWKDWRFFXURQRQO\
RQHRUWZRLVODQGV*HQRZD\Vet al7KHIDXQDV
RI WKH LVODQGV RI $QJXLOOD $QWLJXD %DUEXGD 1HYLV
6DED 6W %DUWKpOHP\ 6W (XVWDWLXV 6W .LWWV DQG 6W
0DUWLQ KDYH EHHQ XQLWHG LQWR WKH ³1RUWKHUQ$QWLOOHDQ
)DXQDO$UHD´7KHVHLVODQGIDXQDVVKDUHWKHVDPHHLJKW
VSHFLHV RI EDWV *HQRZD\V et al D7KLV IDXQDO
DUHDFDQEHVHHQDVDWUDQVLWLRQ]RQHEHWZHHQWKH/HVVHU
$QWLOOHDQ)DXQDO&RUHDQGWKH*UHDWHU$QWLOOHDQ)DXQDO
&RUHZKLFKLQFOXGHVWKHEDWIDXQDRI&XED+LVSDQLROD
-DPDLFD DQG 3XHUWR 5LFR %DUEDGRV DW WKH VRXWKHUQ
HQG RI WKH /HVVHU$QWLOOHV KDV EHHQ LQ H[LVWHQFH IRU
RQO\ PLOOLRQ \HDUV RU OHVV 6SHHG DQG
.HOOHU\HWKDVEHHQFRORQL]HGDQG
SRSXODWHGZLWKLQWKLVVKRUWSHULRGRIWLPH
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Ardops nichollsi            
Artibeus schwartzi* H  H  H
Brachyphylla cavernarum                
Chiroderma improvisum  
Eptesicus guadeloupensis 
Micronycteris buriri 
Monophyllus plethodon               
Myotis dominicensis 
Myotis martiniquensis    
Myotis nyctor  
Natalus stramineus          
Sturnira thomasi  
Anoura geoffroyi 
Artibeus jamaicensis*              H H H
Artibeus lituratus   
Artibeus planirostris* H H 
Carollia perspicillata 
Dermanura bogotensis 
Eptesicus fuscus  
Glossophaga longirostris   
Micronycteris megalotis  
Molossus molossus                  
Noctilio leporinus              
Peropteryx trinitatus 
Pteronotus davyi     
Pteronotus rubiginosus 
Sturnira lilium     
Tadarida brasiliensis               
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Table 2&KLURSWHUDQVSHFLHVLQYHQWRULHVIRUWKH/HVVHU$QWLOOHV6SHFLHVHQGHPLFWRWKH$QWLOOHVDUHLQEROGDQG
LVODQGVDUHDUUDQJHGDSSUR[LPDWHO\IURPQRUWKWRVRXWK6ROLGFLUFOHVVKRZGRFXPHQWDWLRQRIVSHFLHVE\YRXFKHU
VSHFLPHQVDQGRUJHQHWLFGDWD$VWHULVNVLQGLFDWHK\EULGL]DWLRQ+DPRQJVRXWKHUQ/HVVHU$QWLOOHDQSRSXODWLRQVRIArtibeus 
jamaicensis, A. planirostris, and A. schwartzi'DVKHGOLQHVGH¿QHWKH1RUWKHUQ$QWLOOHDQFaunal Area$QJXLOOD±$QWLJXD
DQG/HVVHU$QWLOOHDQ)DXQDO&RUH0RQWVHUUDW±6W9LQFHQW6ROLGOLQHLGHQWL¿HVWKHVRXWKHUQ/HVVHU$QWLOOHDQORFDWLRQRI
.RRSPDQ
V/LQHHDVWDQGVRXWKRI%DUEDGRVZHVWZDUGWKURXJKWKH%HTXLD&KDQQHO
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Limitations On and the 
Complexity of Biodiversity Data
%HIRUHZHFDQPDNHEURDGVWDWHPHQWVDERXW
EDWELRGLYHUVLW\DQGEDWFRQVHUYDWLRQZHPXVW
¿UVW UHYLVLW WKH OLPLWDWLRQV DQG ELDV XQGHU
ZKLFKRXUGDWDZHUHFROOHFWHG
Net Bias²$FFXUDWH VSHFLHV LQYHQWRULHV IRU
DQ LVODQGDUHKDPSHUHGE\ WKH LQDGHTXDF\RI
JURXQGEDVHGQHWWLQJVWUDWHJLHVVRPHWKLQJWKDW
KDVEHHQSDLQIXOO\REYLRXV WR¿HOGELRORJLVWV
ZKR VWXG\ VSHFLHVVSHFL¿F UHVSRQVHV WR PLVW
QHWVDQGVSHFLHVVSHFL¿FDELOLW\ WRDYRLGPLVW
nets (Barber et al %HUU\ et al 
Lang et al5/DUVHQet al
6LPPRQVDQG9RVV6SHFLHVWKDW
DUHQRWFDSWXUHGLQVXUYH\VRQDUHJXODUEDVLV
PD\VLPSO\EHDEOH WRDYRLGPLVWQHWVRUÀ\
ZKHUHZHFDQQRWSODFHPLVWQHWVRUDUHTXLWH
VLPSO\UDUH*LYHQWKLVGLI¿FXOW\LQDFFXUDWHO\
TXDQWLI\LQJ EDW DEXQGDQFH DQG GLYHUVLW\ ZH
KDYHXVHGDVLPSOHPHWULFEDWVSHUQHWQLJKW
%11 WR DSSUR[LPDWH DFWLYLW\ OHYHOV DW RXU
VDPSOLQJ VLWHV RQ YDULRXV LVODQGV WKURXJKRXW
WKH UHJLRQ *HQRZD\V et al D E
F 3 /DUVHQ et al  5 /DUVHQ et 
al    3HGHUVHQ et al 
7KHDGGLWLRQRIRWKHU
YDULDEOHV HJ QHW GLPHQVLRQV QHWKRXUV
HWFLQWURGXFHVIDOVHSUHFLVLRQWRWKHGDWDDQG
WKHUHE\LQFUHDVHVELDVLQWKHVXUYH\GDWD%11
ZRXOGVHHPWKHUHIRUHWREHWKHPRVWSUDJPDWLF
PHWULFZLWKZKLFKWRFURVVHYDOXDWHKLVWRULFDO
GDWDIURPQXPHURXVLQYHVWLJDWRUVDQGVDPSOLQJ
SURWRFROV )HQWRQ et al  /D9DO 
Pedersen et al
Survey Duration²2XUHIIRUWVKDYHVKRZQ
WKDWVKRUWGXUDWLRQDQGRUVLQJOHVHDVRQVXUYH\V
XQGHUHVWLPDWHEDWELRGLYHUVLW\ WKHFDSWXUHRI
UDUH VSHFLHV UHTXLUHV D JUHDWHU LQYHVWPHQW RI
WLPHDQGHIIRUW:HFRQFOXGHWKDWZLWKRXWORQJ
GXUDWLRQPXOWL\HDUVXUYH\HIIRUWVELRGLYHUVLW\
HVWLPDWHV FDQ RQO\ EH DSSUR[LPDWLRQV DW EHVW
DQGTXLWHSUREDEO\XQGHUHVWLPDWHWKHWUXHIDXQDO
GLYHUVLW\ RI DQ LVODQG WKXV SURYLGLQJ D SRRU
IRXQGDWLRQ IRU DQ\ VXEVHTXHQW FRQVHUYDWLRQ
guidelines. 
6XUYH\ 7LPLQJ 'LVWXUEDQFH 6H[ DQG
Time Frame²7KHVHYHULW\DQGIUHTXHQF\RI
HQYLURQPHQWDO GLVWXUEDQFH KDV FRQVLGHUDEOH
LQÀXHQFH RQ ELRGLYHUVLW\ LQ WKH HDVWHUQ
&DULEEHDQ :KDW DSSHDUV WR WKH KXPDQ H\H
DVDQDWXUDOGLVDVWHUPD\EHSHUFHLYHGE\WKHELRWDRQ
DQ\RQHRIWKHVHKXUULFDQHGRPLQDWHGYROFDQLFLVODQGV
DVSHUIHFWO\QRUPDOHYROXWLRQDULO\VSHDNLQJ,QGHHG
Figure 10DSRIWKHHDVWHUQ&DULEEHDQDQGWKH/HVVHU$QWLOOHV
Figure 20DSLQGLFDWLQJWKH1RUWKHUQ$QWLOOHV)DXQDO$UHDWKH/HVVHU
$QWLOOHV)DXQDO&RUHDQG.RRSPDQ¶V/LQH
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GHVSLWH WKH JUHDW ÀXFWXDWLRQV LQ EDW DEXQGDQFH RQ
0RQWVHUUDWRYHUWKHODVW\HDUVQRQHRIWKHVSHFLHV
RI EDWV KDV EHHQ H[WLUSDWHG GHVSLWH GUDPDWLF YROFDQLF
DFWLYLW\ DQG D &DWHJRU\  KXUULFDQH 3HGHUVHQ et al
'XULQJ WKDW WLPH VRPH RI RXU VXUYH\V \LHOGHG
RQO\VSHFLHVRIEDWDQGChiroderma and Sturnira ZHUH
QRWIRXQGIURPWRGHVSLWHH[WHQVLYHHIIRUWV
+DG VRPHRI WKHVH VSHFLHVEHHQH[WLUSDWHGE\ VWRUPV
YROFDQLFDFWLYLW\DQGWKHQVXEVHTXHQWO\UHFRORQL]HGWKH
LVODQG RU KDG WKH\ VLPSO\ EHFDPH VR UDUH DV WR KDYH
EHFRPHLQYLVLEOHWRRXUPLVWQHWWLQJHIIRUWV5/DUVHQ
et al"
Fenton et alGHPRQVWUDWHGWKDWSK\OORVWRPLG
EDWVDUHLQGLFDWRUVRIKDELWDWGLVUXSWLRQDQGLVODQGSR
SXODWLRQVRIIUXLWEDWVDSSHDUPRUHVXVFHSWLEOHWRKDELWDW
GLVUXSWLRQWKDQDUHPDLQODQGSRSXODWLRQV%DUORZet al
+RZHYHUPDQ\EDWVLQWKH/HVVHU$QWLOOHVVHHP
WREHGLVWXUEDQFHDGDSWHG8QOLNHWKHLUPDLQODQGFRQJH
QHUVWKHVHDQLPDOVDQGWKHLUUHSURGXFWLYHVWUDWHJLHVKDYH
HYROYHG LQ D UHJLRQ GRPL
nated by natural disasters. 
7KH ORZ UHSURGXFWLYH UDWHV
RI PRVW FKLURSWHUDQ WD[D
NVHOHFWHG RUJDQLVPV
DUHSRRUO\VXLWHGIRUUHVSRQ
GLQJ UDSLGO\ WR GLVWXUEDQFH
LQ WKHVH FRPSOH[ LQKHUHQWO\
XQVWDEOH WURSLFDO FRPPXQL
WLHV ,QWHUHVWLQJO\ Artibeus 
ZRXOGVHHPWREHFDSDEOHRI
DOWHUQDWLQJEHWZHHQNDQGU
VHOHFWHG UHSURGXFWLYH VWUDWH
JLHV .ZLHFLQVNL DQG 3HGHU
VHQ  ZKHUHDV RWKHU
IUXLWEDWVMonophyllusAr-
dops RUBrachyphylla) are 
QRW 2XU GDWD VXJJHVW WKDW
Artibeus UHFRYHUV TXLFNO\
DIWHUDGURXJKWRUDQDWXUDO
GLVDVWHU DQG FDQ EHFRPH
QXPHULFDOO\ GRPLQDQW RQ
VPDOO LVODQGV 7KLV LV DQ
LQWHUHVWLQJ REVHUYDWLRQ WKDW
EHDUV IXUWKHU LQYHVWLJD
WLRQ²WRZKDWH[WHQWGRHV
UHSURGXFWLYH VWUDWHJ\ DF
FRXQW IRU WKH FRQWHPSR
UDU\FRPPXQLW\VWUXFWXUHRIEDWVWKURXJKRXWWKH/HVVHU
$QWLOOHV"
6R ZKHQ GR ZH SHUIRUP D VSHFLHV LQYHQWRU\
ELRGLYHUVLW\VXUYH\RQDQ\RQHRI WKHVHLVODQGV":KDW
LVWKHDSSURSULDWHVOLFHRIWLPHWKDWVKRXOGEHXVHGZKHQ
FRQVWUXFWLQJ VSHFLHVDUHD FXUYHV":KHQZDV WKHPRVW
UHFHQWGLVWXUEDQFH"6KRXOGKXPDQGHYHORSPHQWLPSDFW
EH IDFWRUHGLQ"$VVXPLQJ WKDW WLPH PLJKW DPHOLRUDWH
VWRFKDVWLF HYHQWV VKRXOG IRVVLO GDWDEH LQFOXGHG LQ DQ
LVODQG¶V IDXQD 3HGHUVHQet al6WHDGPDQet al
D E" ,V WKHUH D GLVWXUEDQFH
IUHTXHQF\VHYHULW\ WKUHVKROG IRU EDW
H[WLUSDWLRQ RU FRXOG LW EH WKDW ZH PXVW
ZUHVWOH ZLWK D FRPSOLFDWHG DQG UHVLOLHQW
PHWDSRSXODWLRQ RI EDWV WKURXJKRXW WKH /HVVHU
$QWLOOHV"
Bat Biodiversity: Species-Area Curves²7KH
QXPEHURIVSHFLHVIRXQGRQDQLVODQGLVFRUUHODWHG
ZLWK WKH VL]H DUHD RI WKH LVODQG WKH GLVWDQFH IURP
D VRXUFH DUHD FRQWLQHQWDO DUHD DQG WKH GLYHUVLW\ RI
KDELWDWV DYDLODEOH ZKLFK LQ PRVW FDVHV LV GLUHFWO\
DIIHFWHGE\HOHYDWLRQRI WKH LVODQG0DF$UWKXUDQG
:LOVRQ:KHQORRNLQJDWVSHFLHVDUHDFXUYHV
IRUPDPPDOVELUGVOL]DUGVDQGLQVHFWVWKURXJKRXW
WKH &DULEEHDQ ]YDOXHV VORSH RI WKH UHJUHVVLRQ
OLQHUDQJHIURPWRZLWKKLJKO\YDJLOH
VSHFLHV H[KLELWLQJ ORZ ]YDOXHV 'DYLHV DQG
6PLWK  *ULI¿WKV DQG .OLQJHQHU 
0RUJDQDQG:RRGV:LOFR[/RZ]YDOXHV
VXJJHVWDJUHDWHUSURSHQVLW\IRUGLVSHUVDORUDUHGXFHG
H[WLQFWLRQUDWHUHODWLYHWRRWKHU:HVW,QGLDQELRWD'DYLHV
DQG6PLWK1RWVXUSULVLQJO\RXU]YDOXHRI
IRUEDWVLVYHU\ORZ3HGHUVHQet al)LJ:H
KDYHDOVRLQFOXGHGIRVVLOGDWDLVODQGHOHYDWLRQDQGWKH
WUHDWPHQW RI GLIIHUHQW IHHGLQJJXLOGV VHSDUDWHO\ LQ RXU
PRGHOV ZKLFK KDV EHHQ SURGXFWLYH LQ
VRPHFDVHV3HGHUVHQet al
&HUWDLQO\LVODQGHOHYDWLRQDPHOLRUDWHVWKH
HIIHFWRIVPDOOVXUIDFHDUHDRQYHU\VPDOO
LVODQGV VXFK DV 6DED *HQRZD\V et al
D
Figure 36SHFLHVDUHDFXUYHIRU/HVVHUDQG*UHDWHU$QWLOOHDQEDWIDXQDVDIWHU3HGHUVHQet al
/LQHDUUHJUHVVLRQRIORJWUDQVIRUPHGGDWD\ [5  
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)URP WKH SHUVSHFWLYH RI EDW
FRQVHUYDWLRQ WKH UHODWLYH SRVLWLRQ RI
DQ LVODQG DERYH RU EHORZ WKH ³FXUYH´ LV RI
JUHDW LPSRUWDQFH ,VODQGVZLWK UHODWLYHO\KLJK
OHYHOV RI EDW GLYHUVLW\ DSSHDU DERYH WKH OLQH
DQG FDQ EH DWWULEXWHG WR  VXI¿FLHQWGLYHUVH
QDWXUDO KDELWDW  FORVH SUR[LPLW\ WR D VRXUFH
LVODQGRUH[WHQVLYHELRGLYHUVLW\VXUYH\HIIRUWV
7KH SRVLWLRQ RI DQ LVODQG EHORZ WKH ³FXUYH´ PD\
EHDWWULEXWHGWRDGHDUWKRIKDELWDWDQGRUKDELWDW
GLYHUVLW\ GXH WR LVODQG JHRORJ\ KLVWRU\ RI QDWXUDO
GLVDVWHUV RU WKH LPSDFW RI KXPDQ DFWLYLW\  WKH
SUHVHQFH RI D ELRORJLFDO EDUULHU WKDW LV GLI¿FXOW IRU
EDWVWRVXUPRXQWDVLPSOHFDVHRIXQGHUVDPSOLQJ
GXHWRDYDULHW\RIUHDVRQV3HGHUVHQet alRU
HYHQEHFDXVHWKHGHPRJUDSKLFVQDWXUDOKLVWRU\
RIHDFKVSHFLHVLVGLIIHUHQWDQGVRPHVSHFLHVKDYH
\HW WR FRORQL]H WKH LVODQG HJ ³ROG´ LQYDVLRQV
by MyotisDQG³UHFHQW´ LQYDVLRQV OLNHArtibeus). 
5HFHQWOLWHUDWXUHHQFRXUDJHVWKHXVHRIDQHZSDUDGLJP
RI LVODQG ELRJHRJUDSK\ %URZQ DQG /RPROLQR 
+HDQH\ /RPROLQR D E:KLWWDNHU 
/RPROLQRDDQG%URZQDQG/RPROLQROLVW
OLPLWDWLRQVRIHTXLOLEULXPWKHRU\DVVSHFLHVGLYHUVLW\
LVQRWDQGPD\QHYHUEHDWHTXLOLEULXPLVVKDSHG
E\YDULDWLRQLQVSHFLDWLRQFRORQL]DWLRQDQGH[WLQFWLRQ
DPRQJ WD[D DQG  LV FKDQJHGE\GLIIHUHQFHVDPRQJ
LVODQGVEH\RQGDUHDDQG LVRODWLRQDORQH:LWKDEHWWHU
XQGHUVWDQGLQJRIWKHFRPSOH[LW\RIWKHVFDOHVRIQDWXUH
LHVSDWLDOWHPSRUDODQGHFRORJLFDO/RPROLQRD
:KLWWDNHU  YDULDEOHV EH\RQG WKH EDODQFH RI
LPPLJUDWLRQ DQG H[WLQFWLRQ LQ LVODQG V\VWHPVPXVW EH
FRQVLGHUHG 6HYHUDO DOWHUQDWLYHV DQG PRGL¿FDWLRQV WR
0DF$UWKXUDQG:LOVRQ¶V HTXLOLEULXP WKHRU\RI
LVODQG ELRJHRJUDSK\ KDYH EHHQ VXJJHVWHG ZLWKLQ WKH
ODVWGHFDGHVHH/RPROLQRE±KLHUDUFKLFDOVSHFLHV
EDVHGPRGHODQGLQFOXGHWKHDGGLWLRQRIPRUHFRPSOH[
YDULDEOHV LQFOXGLQJ HYROXWLRQ LQWR WKH VLPSOLVWLF
HTXLOLEULXPPRGHO/RPROLQRD:KLWWDNHU
5HPRYLQJ HYROXWLRQ IURP WKH RULJLQDOPRGHO DOORZHG
0DF$UWKXU DQG:LOVRQ  WR DVVXPH YDULDWLRQ LQ
VSHFLHV ULFKQHVV ZDV FRQWUROOHG E\ DUHD DQG LVRODWLRQ
DORQH DQG VSHFLHV DELOLWLHV WR FRORQL]H DQG SURSDJDWH
GLIIHUHQW LVODQGV ZHUH HTXLYDOHQW /RPROLQR D
$GGLWLRQDOO\ +HDQH\  FRPPHQWV RQ VHYHUDO RI
WKHDVSHFWVRIDQHZSDUDGLJPZKLFKLQFOXGHIUHTXHQF\
RI GLVSHUVDO YDULDWLRQ LQ JHQH ÀRZ IDFWRUV DIIHFWLQJ
VSHFLHV GLYHUVL¿FDWLRQ FRUUHODWLRQ RI LVODQG DJH DQG
LQKDELWLQJVSHFLHV¶DJHVVSHFLHVSHUVLVWHQFHRQLVODQGV
DQG UHFRORQL]DWLRQ RI FRQWLQHQWV E\ LVODQG VSHFLHV
Dispersal patterns in the Lesser Antilles²7HUUHVWULDO
YHUWHEUDWHPRYHPHQWDORQJDUFKLSHODJRHVLV WKRXJKWWR
KDSSHQSULPDULO\E\DFFLGHQWDO UDIWLQJHYHQWV&HQVN\
et al  5D[ZRUWK\ et al 
6FKRHQHU et al  )RU ELUGV DQG
EDWV WKH TXHVWLRQ RI GLVSHUVDO LV PRUH
FRPSOH[ EHFDXVH WKH\ DUH FDSDEOH RI
ÀLJKW )OHPLQJ DQG 0XUUD\ 
.RRSPDQ:KLWWDNHU3XPRet al
DQG &DUVWHQV et al  LPSO\ UHVWULFWHG GLVSHUVDO
DELOLW\DPRQJWKHLVODQGVIRUWKHFDYHURRVWLQJHQGHPLF
B. cavernarum, UHVXOWLQJ LQ LVRODWHG LQWUDLVODQG JHQH
SRROVZKHUHDVWKH&DULEEHDQHXU\WRSLF A. jamaicensis 
VKRZHG OLWWOH LVRODWLRQ DQG DSSDUHQWO\ PRYHV DPRQJ
WKH LVODQGV PRUH RIWHQ $V WKHVH JHQHWLF GDWD LPSO\
DQG ZLWK WKH SRVVLEOH H[FHSW RI Noctilio leporinus
$QWLOOHDQ EDW VSHFLHV GR QRW YROXQWDULO\ PRYH RYHU
ZDWHU IURP RQH LVODQG WR DQRWKHU RQ D UHJXODU EDVLV
VHH DOVR )OHPLQJ DQG 0XUUD\  %DVHG RQ WKH
DYDLODEOHGDWDZHFRQFOXGHWKDWWURSLFDOVWRUPVQRWEDW
EHKDYLRUDUHUHVSRQVLEOHIRULQVXODUGLVSHUVDODQGJHQH
ÀRZ IRU EDW SRSXODWLRQV OLYLQJ LQ WKH /HVVHU$QWLOOHV
Genetic-Level Diversity and 
Phylogeographic Patterns
:KDWIROORZVLVDEULHIUHYLHZRIUHFHQWVWXGLHVRIWKH
PROHFXODU V\VWHPDWLFV DQG SK\ORJHRJUDSK\ RI /HVVHU
Antillean bats (Table 2). 
Emballonuridae²7KH/HVVHU$QWLOOHDQ UHSUHVHQWD
WLYH RI WKLV IDPLO\Peropteryx trinitatis phaea (sensu 
6LPPRQVIURP*UHQDGDKDVQRWEHHQH[DPLQHG
JHQHWLFDOO\/LPet al.LQFOXGHGVSHFLPHQVRIP. 
trinitatis FROOHFWHG IURP QRUWKHUQ 6RXWK$PHULFD DQG
7ULQLGDGLQ WKHLUDQDO\VLVRI1HZ:RUOG(PEDOORQXULG
EDWV7KHLUGDWDVKRZWKDWP. trinitatusLVJHQHWLFDOO\GLV
WLQFWIURPP. macrotis WKHUHIRUHSURYLGLQJIXUWKHUHYL
GHQFHWKDWP. trinitatisLVDWD[RQRPLFDOO\YDOLGVSHFLHV
VHH%URVVHWDQG&KDUOHV'RPLQLTXH$GHWDLOHG
JHQHWLFDQDO\VLVRIVSHFLPHQVIURP*UHQDGD7ULQLGDG
DQG7REDJRLVFOHDUO\ZDUUDQWHGEDVHGRQWKHREVHUYD
WLRQVE\*HQRZD\Vet alUHJDUGLQJWKHPRUSKR
ORJLFDOYDULDELOLW\H[KLELWHGWKURXJKRXWWKLVUHJLRQ
Mormoopidae²/HZLV2ULWW et al D DQG
'DYDORV  H[DPLQHG SK\ORJHQHWLF YDULDWLRQ LQ
ERWK PLWRFKRQGULDO DQG QXFOHDU '1$ GDWDVHWV IURP
VHYHUDOVSHFLHVRIPteronotus'DYDORVHOHYDWHG
WKH VXEVSHFLHV P. parnellii rubiginosus WR VSHFLHV
VWDWXV DQG RXU PROHFXODU LGHQWL¿FDWLRQV RI VSHFLPHQV
IURP 6W 9LQFHQW DUH FRQJUXHQW ZLWK WKLV WD[RQRPLF
DUUDQJHPHQW 7KXV P. rubiginosus LV WKH DSSURSULDWH
ELQRPLDO IRU /HVVHU $QWLOOHDQ SRSXODWLRQV IRUPDOO\
LGHQWL¿HG DV P. parnellii RQ 6W 9LQFHQW 0RUHRYHU
RXU DQDO\VHV LQGLFDWH D FORVH UHODWLRQVKLS EHWZHHQ 6W
9LQFHQW DQG 6XULQDPH SRSXODWLRQV RI P. rubiginosus 
LQF\WRFKURPHEJHQHYDULDWLRQ7KLV LQGLFDWHV
FRORQL]DWLRQ RI WKH /HVVHU $QWLOOHV IURP QRUWKHUQ
6RXWK$PHULFDE\P. rubiginosus'DYDORVDOVR
H[DPLQHG JHQHWLF YDULDWLRQ ZLWKLQ Pteronotus davyi 
DQG LQFOXGHG VSHFLPHQV FROOHFWHG IURP 'RPLQLFD LQ
KHU DQDO\VHV7KH UHVXOWV RI'DYDORV  LQGLFDWH D
FORVHUHODWLRQVKLSEHWZHHQPteronotus davyiRQ'RPLQLFD
DQG7ULQLGDGDOVRLQGLFDWLQJDQRUWKHUQ6RXWK$PHULFDQ
RULJLQIRU/HVVHU$QWLOOHDQSRSXODWLRQVRI WKLVVSHFLHV
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Noctilionidae²/HVVHU $QWLOOHDQ SRSXODWLRQV RI
Noctilio leporinus H[KLELWORZPLWRFKRQGULDO
'1$ VHTXHQFH YDULDWLRQ DFURVV WKHLU GLVWULEXWLRQ
/HZLV2ULWW et al E 7KLV UHVXOW LQGLFDWHV D
IDLUO\UHFHQWFRORQL]DWLRQRIWKH/HVVHU$QWLOOHVE\WKLV
VSHFLHV PRVW OLNHO\ RULJLQDWLQJ IURP QRUWKHUQ 6RXWK
$PHULFD0RUHRYHUWKHJHQHWLFGDWDLQGLFDWHPXOWLSOH
FRORQL]DWLRQ HYHQWV E\ N. leporinus LQWR WKH /HVVHU
$QWLOOHVVHH*HQRZD\Vet al
Phyllostomidae²2I WKH/HVVHU$QWLOOHDQ UHSUHVHQ
WDWLYHVRIWKHIDPLO\3K\OORVWRPLGDHWKHPRVWGHWDLOHG
SK\ORJHQHWLF DQDO\VHV KDYH EHHQ SHUIRUPHG RQ WKH
genus Artibeus (P. Larsen et al3/DUVHQet al
3KLOOLSVet al3KLOOLSVet al3XPR
et al&ROOHFWLYHO\WKHGDWDIURPArtibeus indi
FDWH UHFHQW ODWH 3OHLVWRFHQH+RORFHQH FRORQL]DWLRQ
events by A. jamaicensisIURP&HQWUDO$PHULFDDQGA. 
planirostris and A. lituratusIURPQRUWKHUQ6RXWK$PH
ULFD*HQRZD\Vet al*HQRZD\Vet al3
Larsen et al.3/DUVHQet al3HUKDSVWKH
PRVWLQWHUHVWLQJDVSHFWRIWKHJHQHWLFYDULDWLRQSUHVHQW
LQ/HVVHU$QWLOOHDQSRSXODWLRQVRIArtibeusLVIRXQGZLWK
WKHHQGHPLFA. schwartzi0LWRFKRQGULDO QXFOHDU DQG
PRUSKRORJLFDOGDWDLQGLFDWHWKDWFRQWHPSRUDU\SRSXOD
WLRQVRIA. schwartziRQ6W9LQFHQWDQGWKURXJKRXWWKH
*UHQDGLQHV DUH WKH SURGXFW RI H[WHQVLYH K\EULGL]DWLRQ
DPRQJPXOWLSOHVSHFLHVRIArtibeus (see P. Larsen et al
7KHSRWHQWLDOK\EULGRULJLQIRUA. schwartzi and 
HYROXWLRQDU\VLJQL¿FDQFHRIK\EULGL]DWLRQDPRQJPXO
WLSOHOLQHDJHVRIArtibeusLVGLVFXVVHGLQGHWDLOE\3/DU
sen et al,WVKRXOGDOVREHQRWHGWKDWWKHK\EULG
]RQH ZLWKLQ /HVVHU$QWLOOHDQ SRSXODWLRQV RI Artibeus 
FRLQFLGHV ZLWK WKH JHRJUDSKLF SRVLWLRQ RI .RRSPDQ
V
/LQH*HQRZD\Vet al
5HODWLYHO\ IHZ VWXGLHV KDYH H[DPLQHG WKH SDWWHUQV
RI JHQHWLF YDULDWLRQ ZLWKLQ WKH /HVVHU $QWLOOHDQ
HQGHPLFVBrachyphylla cavernarum, Ardops nichollsi, 
Monophyllus plethodon, Chiroderma improvisum, and 
Sturnira thomasi&DUVWHQVet al'DYDORV
DQG0XUUD\GLGH[DPLQHJHQHWLFYDULDWLRQZLWKLQ
B. cavernarum7KHLUUHVXOWVLQGLFDWHDFORVHJHQHWLF
UHODWLRQVKLS EHWZHHQ B. cavernarum and B. pumila 
  LQ F\WRFKURPHE JHQH VHTXHQFH GDWD DQG 
D UHFHQW H[SDQVLRQ E\ B. cavernarum WKURXJKRXW WKH
/HVVHU$QWLOOHV 7KH SRSXODWLRQ JHQHWLF VWUXFWXUH DQG
PROHFXODU V\VWHPDWLFV RI Ardops nichollsi KDV EHHQ
LQYHVWLJDWHGE\&DUVWHQVet al'DYDORV
DQG 'DYDORV  &ROOHFWLYHO\ WKH GDWD IURP WKHVH
VWXGLHV LQGLFDWH ORZ VHTXHQFHYDULDWLRQZLWKLQArdops 
nichollsi DQG D FORVH JHQHWLF UHODWLRQVKLS EHWZHHQ
Ardops and Ariteus7KHVHUHVXOWVDUHFRQVLVWHQWZLWKWKH
K\SRWKHVLVRIDUHODWLYHO\UHFHQWRULJLQaPLOOLRQ\HDUV
DJRRIWKHJHQXVArdops%DNHUet al%DNHUet 
alXVHGF\WRFKURPHEVHTXHQFHGDWDWRH[DPLQH
LQWHUVSHFL¿FUHODWLRQVKLSVZLWKLQWKHJHQXVChiroderma. 
7KLV PROHFXODU PDUNHU LQIHUUHG D VLVWHU UHODWLRQVKLS
EHWZHHQ C. improvisum and C. villosum (distributed 
LQ &HQWUDO DQG 6RXWK $PHULFD ZKHUHDV WKH PRVW
EDVDO VSHFLHV LQ WKH JHQXVC. salvini, 
LV IRXQG WKURXJKRXW0LGGOH&HQWUDO DQG
6RXWK$PHULFD7KLVPD\LQGLFDWHWKHDQFHVWRU
RIWKH/HVVHU$QWLOOHDQOLQHDJHRULJLQDWHGIURP
&HQWUDORU6RXWK$PHULFD$GGLWLRQDOVWXGLHVRI
M. plethodon and S. thomasi are ongoing. 
3K\ORJHQHWLF DQDO\VHV LQGLFDWH WKDW M. buriri 
LV ZLWKLQ WKH VXEJHQXV Micronycteris and is 
PRVW FORVHO\ UHODWHG WR VSHFLPHQV UHIHUDEOH WR M. 
megalotis 7KH F\WRFKURPHE JHQH JHQHWLF GLVWDQFH
values separate M. buriri IURP PDLQODQG PHPEHUV
RI WKHM. megalotis FRPSOH[ UDQJH IURPM. 
buriri YHUVXV 7REDJR M. megalotis WR  M. 
buririYHUVXV6XULQDPHM. megalotis) (P. Larsen et 
al
*HQHWLF GDWD IURP Glossophaga longirostris 
+RIIPDQQ DQG %DNHU  LQGLFDWH D FORVH
UHODWLRQVKLS DPRQJ SRSXODWLRQV GLVWULEXWHG IURP
6W 9LQFHQW VRXWKZDUG WR 7ULQLGDG DQG 7REDJR WKXV
VXJJHVWLQJDFRORQL]DWLRQRIWKHVRXWKHUQ/HVVHU$QWLOOHV
IURPQRUWKHUQ6RXWK$PHULFD5REXVWJHQHWLFDQDO\VHV
RIWKHUHPDLQLQJ/HVVHU$QWLOOHDQSK\OORVWRPLGVAnoura 
geoffroyi, Dermanura bogotensis, Micronycteris 
megalotis DQG Sturnira lilium DUH HLWKHU DEVHQW RU
ongoing. 
Vespertilionidae²5XHGL DQG 0D\HU  DQG
6WDGHOPDQQet al.LQFOXGHGWKH/HVVHU$QWLOOHDQ
HQGHPLFVMyotis dominicensis and M. martiniquensis 
LQ WKHLU DQDO\VHV RI 1HZ :RUOG VSHFLHV RI Myotis. 
&ROOHFWLYHO\WKHLUGDWDVKRZDVLVWHUUHODWLRQVKLSEHWZHHQ
M. dominicensis and M. martiniquensis +RZHYHU
WKHVH H[LVWLQJPROHFXODU GDWDVHWV IDLO WR HOXFLGDWH WKH
ELRJHRJUDSKLF RULJLQV RI WKH &DULEEHDQ SRSXODWLRQV
RIMyotis 7KLV IDLOXUH LV DWWULEXWDEOH WR VDWXUDWLRQ RI
PROHFXODU PDUNHUV DQGRU SRRU WD[RQRPLF VDPSOLQJ
WKURXJKRXW&HQWUDODQG6RXWK$PHULFD3UHYLRXVDXWKRUV
XVLQJPRUSKRORJLFDOGDWDKDYHVXJJHVWHG WKHRULJLQV
RI /HVVHU $QWLOOHDQ Myotis DUH IURP 6RXWK $PHULFD
%DNHU DQG*HQRZD\V/D9DO /D9DO DQG
6FKZDUW]  $ UHFHQW VWXG\ E\ 5 /DUVHQ HW DO
LQGLFDWHVWKDWWKHVXEVSHFLHVM. m. nyctorIURP
%DUEDGRV LV JHQHWLFDOO\ DQG PRUSKRORJLFDOO\ GLVWLQFW
IURP M. martiniquensis ZDUUDQWLQJ UHFRJQLWLRQ RI D
WKLUG&DULEEHDQHQGHPLFZKLFKLVPRVWFORVHO\UHODWHG
WRDSRSXODWLRQIURP*UHQDGD
Natalidae²'DYDORV  LQFOXGHG VSHFLPHQV
RI Natalus stramineus FROOHFWHG IURP 'RPLQLFD DQG
0DULH *DODQWH LQ KHU H[DPLQDWLRQ RI WKH JHQHWLF
YDULDWLRQ ZLWKLQ 1DWDOLGDH +HU UHVXOWV VKRZ WKDW WKH
PLWRFKRQGULDO OLQHDJHV F\WRFKURPHb JHQH VHTXHQFH
GDWDZLWKLQN. stramineusDUHSDUDSK\OHWLFZLWKUHVSHFW
to N. tumidirostrisIURP7ULQLGDG6HYHUDO
K\SRWKHVHV FRXOG DFFRXQW IRU WKLV UHVXOW
DQG LQFOXGH  LQFRPSOHWH OLQHDJH
VRUWLQJ  PLWRFKRQGULDO LQWURJUHVVLRQ
VXEVHTXHQW WR K\EULGL]DWLRQ RU 
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PXOWLSOH VSHFLHV H[LVW ZLWKLQ WKH N. 
stramineus FRPSOH[ 'DYDORV 
$GGLWLRQDO VWXGLHV RI WKH JHQHWLF YDULDWLRQ
ZLWKLQ/HVVHU$QWLOOHDQSRSXODWLRQVRINatalus 
stramineusDUHUHTXLUHGWRWHVWWKHVHDOWHUQDWLYH
K\SRWKHVHV
Molossidae²3K\ORJHQHWLF DQDO\VHV XVLQJ
PROHFXODU GDWD IURP /HVVHU $QWLOOHDQ SRSXODWLRQV
UHIHUDEOH WR Molossus molossus and Tadarida 
brasiliensis UHPDLQWREHFRQGXFWHG*HQRZD\Vet al. 
 DQG 7LPP DQG *HQRZD\V  LGHQWL¿HG
VLJQL¿FDQW PRUSKRORJLFDO YDULDELOLW\ DPRQJ
$QWLOOHDQ SRSXODWLRQV RI M. molossus LQGLFDWLQJ
WKDWWKHVSHFLHVFRPSOH[ZDVLQQHHGRIWD[RQRPLF
UHYLVLRQ:LWK UHVSHFW WRT. brasiliensis WKHUH DUH
VXEWOHPRUSKRORJLFDOGLIIHUHQFHVWKDWVHSDUDWHWKH
VXEVSHFLHVT. b. antillularum and T. b. constanzae 
7LPP DQG *HQRZD\V  +RZHYHU WKH
VLJQL¿FDQFHRIWKLVYDULDWLRQUHPDLQVWREHGHWHUPLQHG
DQG UHTXLUHV D WD[RQRPLF DVVHVVPHQW RI WKH HQWLUH
Tadarida brasiliensis FRPSOH[XVLQJPROHFXODUGDWD
Bat Conservation Issues in the Lesser 
Antilles 
7KH FRQVHUYDWLRQ RI EDWV LV QRW RQO\ LPSRUWDQW WR
PDLQWDLQ WKHLU FRQWULEXWLRQ WR LVODQG ELRGLYHUVLW\
EXW EHFDXVH WKH\ DUH OLQNHG WR WKH PDLQWHQDQFH RI
RWKHU DVSHFWV RI WKH UHJLRQ
V IDXQD DQG ÀRUD 7KH
PDLQWHQDQFH RI FKLURSWHUDQ IDXQD FDQ EHVW EH VHUYHG
E\ WKUHH FRQVHUYDWLRQ DFWLRQV WUHDWHG VHSDUDWHO\
EHORZ²SUHVHUYDWLRQ RI FDYHV SUHVHUYDWLRQ RI
IRUHVWV DQG UHVWRUDWLRQ RI K\GURORJLFDO V\VWHPV
Preservation/Protection of Caves²$W OHDVW 
VSHFLHV RI EDWV RFFXUULQJ LQ WKH /HVVHU $QWLOOHV DUH
REOLJDWHFDYHURRVWHUVRUZLOOURRVWLQURFN¿VVXUHV
RYHUKDQJV LI FDYHV DUH QRW DYDLODEOH &DYHV DQG
WKHLU PDQPDGH HTXLYDOHQWV PLQHV ZHOOV FLVWHUQV
DEDQGRQHGEXLOGLQJVSURYLGHFULWLFDOUHIXJLDLQWLPHVRI
QDWXUDOGLVDVWHU*DQQRQDQG:LOOLJ3HGHUVHQet 
alDQGDUHRQHRIWKHPRVWFULWLFDOOLPLWLQJIDFWRUV
IRUVHYHUDOEDWVSHFLHV*HQRZD\Vet alDE
F3HGHUVHQet al&RQYHUVHO\
FDYH URRVWV SRVH D ULVN WR WKHLU RFFXSDQWV LI WKH FDYH
LV GHVWUR\HG VXGGHQO\ HJ HDUWKTXDNHV YROFDQLF
DFWLYLW\KXPDQDFWLRQ*HQRZD\Vet al E2XU
REVHUYDWLRQV LQGLFDWH WKDW PRVW FDYHV WKURXJKRXW
WKH UHJLRQ DUH KHDYLO\ LPSDFWHG E\ KXPDQ DFWLYLWLHV
YDQGDOLVP XVHG DV JDUEDJH GXPSV EXULHG EHQHDWK
KRXVLQJGHYHORSPHQWVDQGURDGVXVHGDVKRXVLQJIRU
OLYHVWRFN DQG HYHQ PRGL¿HG IRU KXPDQ KDELWDWLRQ
 &RQVHUYDWLRQ HIIRUWV RIWHQ
XQGHUHVWLPDWHRUHYHQLJQRUHWKHIUDJLOLW\
RIFDYHV\VWHPVDQGWKHYDOXDEOHKLGGHQ
OHYHOV RI ELRGLYHUVLW\ WKHUHLQ *XDQR
SURGXFHG E\ FDYH URRVWLQJ EDWV LV WKH SULPDU\ HQHUJ\
VRXUFHIRUHQWLUHHFRV\VWHPVRIREOLJDWHFDYHYHUWHEUDWHV
LQYHUWHEUDWHVSODQWVDQGIXQJL7KHSURWHFWLRQRIFDYHV
VKRXOGEHDSULRULW\IRUDQ\LVODQGFRQVHUYDWLRQHIIRUW
Preservation/Protection of Forests² 6HYHUDO
EDW VSHFLHV XWLOL]H FDYHV LQ D IDFXOWDWLYH PDQQHU EXW
PRUH FRPPRQO\ URRVW LQ WKH FDYLWLHV RI ODUJH WUHHV
OLYLQJRUGHDGRU LQIROLDJHURRVWVVXFKDVEHDUGVRI
VHYHUDO W\SHV RI SDOPWUHH)ROLDJH URRVWV SRVH D YHU\
GLIIHUHQWNLQGRIFRQVHUYDWLRQSUREOHPWKDWLQYROYHVWKH
SURWHFWLRQ RI IRUHVWV +HDOWK\ IRUHVWV UHTXLUH KHDOWK\
EDW SRSXODWLRQV DQG KHDOWK\ EDW SRSXODWLRQV UHTXLUH
KHDOWK\ IRUHVWV )RUHVWV SURYLGH URRVWV SURWHFWLRQ
DQG IRRG UHVRXUFHV IRU EDWV LQ UHWXUQ EDWV SURYLGH
VHYHUDO YLWDO IXQFWLRQV IRU WKH IRUHVWV LQFOXGLQJ
LQVHFW FRQWURO SROOLQDWLRQ RI D ZLGHYDULHW\ RI SODQW
VSHFLHV DQG WKH VXEVHTXHQW GLVSHUVDO RI SODQW VHHGV
7KH  VSHFLHV RI LQVHFWLYRURXV EDWV RFFXUULQJ
LQ WKH /HVVHU $QWLOOHV FRQVXPH D ZLGH YDULHW\ RI
QRFWXUQDO LQVHFWV DQG KHOS FRQWURO WKHVH LQVHFW
SRSXODWLRQV 7KH QXWULHQWV UHSUHVHQWHG E\ WKHVH
LQVHFWV DUH WUDQVSRUWHG E\ LQVHFWLYRURXV EDWV IURP
WKH IRUDJLQJ DUHDV EDFN WR WKHLU URRVWLQJ VLWHV WKXV
FRQWULEXWLQJ WR WKH F\FOLQJ RI HQHUJ\ DQG QXWULHQWV
WKURXJKIRUHVWDQGFDYHHFRV\VWHPV-RQHVet al
0RUHWKDQVSHFLHVRISODQWUHSUHVHQWLQJSODQW
IDPLOLHVDUHEDWSROOLQDWHG)OHPLQJet alEDWV
SOD\DYLWDOUROHLQPDLQWDLQLQJWKHJHQHWLFGLYHUVLW\LQ
WURSLFDOSODQWFRPPXQLWLHV)OHPLQJet al4XHVDGD
et al%DWSROOLQDWHGSODQWVLQFOXGHODUJHWURSLFDO
IRUHVWWUHHVVXFKDVNDSRNCeiba pentandraVDQGER[
tree (Hura crepitans DQG UR\DO SDOP Roystonea 
regia WR FDFWXV Neobuxbaumia euphorbioides DQG
agave (Agave angustifolia )OHPLQJ et al 
1DWLYH IUXLW WUHHV VXFK DV JXDYD Psidium guajava) 
DQG WKH LQWURGXFHG EDQDQD Musa paradisiaca) also 
DUHSROOLQDWHGE\EDWV6RWR&HQWHQRDQG.XUWD
%DWV GR QRW VSHFLDOL]H LQ SROOLQDWLQJ D VLQJOH VSHFLHV
RISODQWEXWYLVLW D UDQJHRI VSHFLHVDYDLODEOH LQ WKHLU
KDELWDW+HLWKDXVet al0XFKKDODDQG-DUUtQ9
 1DVVDU et al  6RWR&HQWHQR DQG .XUWD
7VFKDSNDet al4XHVDGDet al%DWV
DUHH[FHOOHQWSROOLQDWRUVEHFDXVHWKH\UHDGLO\RYHUFRPH
GLVWDQFHV EHWZHHQ YDULRXV SODQWV DQG FDUU\ KHDYLHU
SROOHQORDGVWKDQRWKHUSROOLQDWRUVHJLQVHFWVELUGV
7KH  VSHFLHV RI SK\OORVWRPLG EDWV RFFXUULQJ LQ
WKH/HVVHU$QWLOOHVDUH LQYROYHG LQ WKHSROOLQDWLRQDQG
VHHG GLVSHUVDO RI VRPH HFRORJLFDOO\ DQG HFRQRPLFDOO\
LPSRUWDQWSODQWVSHFLHV+RZHDQG0LULWL-RQHV
et al%DWVIUHTXHQWO\GLVSHUVHVHHGVRISLRQHHU
SODQWVHJCecropia, Solanum, PiperFULWLFDOWRWKHUH
YHJHWDWLRQRIDUHDVWKDWKDGEHHQFOHDUHGIRUDJULFXOWXUHRU
WKDWKDYHEHHQKHDYLO\GDPDJHGE\KXUULFDQHVRUYROFDQLF
HUXSWLRQV-RQHVet al.HOPet al0DUWtQH]
*DU]D DQG *RQ]iOH]0RQWDJXW  0HGHOOtQ DQG
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*DRQD$OWKRXJKELUGVKDYHORQJEHHQFUHGLWHG
DV VHHG GLVSHUVHUV0HGHOOtQ DQG*DRQD  IRXQG
WKDWEDWVDFFRXQWIRUPRUHWKDQKDOIRIWKHVHHGUDLQLQ
DYDULHW\RIWURSLFDOIRUHVWKDELWDWVLQVRXWKHUQ0H[LFR
Protection and Restoration of Hydrological 
Systems²3HUKDSVPRVWLPSRUWDQWO\KHDOWK\IRUHVWVDUH
YLWDOWRWKHPDLQWHQDQFHRIDQLVODQG¶VK\GURORJLFV\VWHP
RIVPDOOVWUHDPVDTXDWLFKDELWDWVVRLOPRLVWXUHOHYHOV
WKHKXPLGLW\RIQXPHURXVPLFURKDELWDWVDQGHFRORJLFDO
QLFKHVDQGDOORI WKHELRGLYHUVLW\ WKDW WKHVHUHSUHVHQW
0DQ\ K\GURORJLFDO V\VWHPV WKURXJKRXW WKH /HVVHU
$QWLOOHV KDYH EHHQ GUDPDWLFDOO\ DOWHUHG IRU KXPDQ
FRQVXPSWLRQ DQG LUULJDWLRQ RI FURSV VRPHWLPHV ZLWK
JUHDW GDPDJH WR WKH HQWLUH HFRV\VWHP *HQRZD\V et 
al E 3URWHFWLRQ RI IUHVK ZDWHU UHVRXUFHV LV
LPSHUDWLYH IRU DQ\ DQG DOO FRQVHUYDWLRQ HIIRUWV 5HDO
HVWDWHGHYHORSPHQWDQGURDGFRQVWUXFWLRQPXVWEHGRQH
PRUH FDUHIXOO\ ZLWK FRQVLGHUDWLRQ IRU GHIRUHVWDWLRQ
DQG ZDWHU UXQRII ,I VHGLPHQWDWLRQ LV UHGXFHG ZH
FDQ OLPLW GDPDJH WR QDWXUDO VSULQJV DQG QDWXUDO
K\GURORJLFDO F\FOHV +HDOWK\ K\GURORJLF V\VWHPV KHOS
LQVXUH FOHDQZDWHU UHVRXUFHV DQG WKLV EHQH¿WV IRUHVWV
ZLOGOLIH DQG WKH KXPDQ SRSXODWLRQV RQ WKHVH LVODQGV
2XU XVH RI PROHFXODUEDVHG VWXGLHV DGGV WR WKH
SUHYLRXVIDXQDODQGHFRORJLFDOVXUYH\VDWYDULRXVWLPH
IUDPHV DQG LQ YDULDEOH HQYLURQPHQWDO FRQGLWLRQV DQG
KDELWDWVE\LQFUHDVLQJRXUXQGHUVWDQGLQJRIWKHJHQHWLF
YDULDWLRQ LQ WKH EDW IDXQD RI WKH /HVVHU $QWLOOHV LQ
OLJKWRI DPRGHUQ WKHRU\RI LVODQGELRJHRJUDSK\7KLV
EURDGHQVRXUXQGHUVWDQGLQJRIWKHFRPSOH[SDWWHUQVDQG
SURFHVVHV LQÀXHQFLQJ LVODQG V\VWHPV DQG LVODQG ELRWD
7KH FRQVHUYDWLRQ QHHGV RI EDWV DUH UHODWLYHO\
VWUDLJKWIRUZDUG WKHLU IRUDJLQJ DUHDV DQG URRVW VLWHV
PXVW EH SUHVHUYHG :KHUH SRVVLEOH IRUHVWV VKRXOG
EH SURWHFWHG 7KLV FRXOG EH DFFRPSOLVKHG LQ VHYHUDO
ZD\V ODQG SXUFKDVH E\ ORFDO JRYHUQPHQWV1*2V
RU E\ UHIRUHVWDWLRQ SURJUDPV DV SDUW RI D ZLOGOLIH
PDQDJHPHQW RSWLRQ )RUHVWV FRXOG DOVR EH SUHVHUYHG
E\ HVWDEOLVKLQJ ZLOGOLIH PDQDJHPHQW ]RQHV DFFRUGLQJ
WRDUHDVRIFRQVHUYDWLRQSULRULW\VSHFLHVSULRULW\ODQG
RZQHUVKLSHWF:KHUHSRVVLEOHIRUHVWHQULFKPHQWFRXOG
EHDFKLHYHGE\SODQWLQJQDWLYHVSHFLHVDQGIRUHVWKDELWDW
FRXOGEHHQKDQFHGE\FUHDWLQJFRUULGRUVEHWZHHQIRUHVW
IUDJPHQWV :KHUH SRVVLEOH ZDWHU UHVRXUFHV VKRXOG
EHPDLQWDLQHGRU UHVWRUHG WR VXSSRUWSODQW DQGDQLPDO
FRPPXQLWLHV WKDW DUH QRW RQO\ YLWDO WR WKH KHDOWK RI
EDWV DQG IRUHVWV EXW WR WKDW RIKXPDQV DVZHOO5RRVW
VLWHV VXFK DV FDYHV PXVW DOVR EH SURWHFWHG EXW GHHS
VKHOWHUHG UDYLQHV RQ VRPH RI WKH PRUH PRXQWDLQRXV
LVODQGV DOVR SURYLGH VLJQL¿FDQW URRVWLQJ RSWLRQV DQG
UHIXJH GXULQJ ODUJH VWRUPV 3HUKDSV GHHS UDYLQHV DQG
FDYHVVKRXOGEHYLHZHGDVHFRORJLFDOHTXLYDOHQWVIURP
ERWKHYROXWLRQDU\DQGDQLPDOFRQVHUYDWLRQSHUVSHFWLYHV
7KHUH LV D WUHPHQGRXV QHHG WR
LQFUHDVH DZDUHQHVV DQG WR HGXFDWH WKH
SXEOLF DERXW ORFDO EDWV :LWKRXW SXEOLF
LQYROYHPHQW LQ FRQVHUYDWLRQEDWSRSXODWLRQV
DQGHYHU\WKLQJ WKDW UHOLHVRQ WKHPZLOO VXIIHU
$ZDUHQHVV DQG HGXFDWLRQ FDQ EH DFFRPSOLVKHG
E\ FUHDWLQJ GLVSOD\V DQG LQIRUPDWLRQ NLRVNV
DW ORFDO IHVWLYDOV DQG DJULFXOWXUDO IDLUV :LOGOLIH
PDQDJHPHQWDJHQFLHVFDQZRUNZLWK ORFDOVFKRROV
WR GHYHORS \RXWKEDVHG FRQVHUYDWLRQ SURJUDPV IRU
QDWLYH VSHFLHV DQG VXVWDLQDEOH GHYHORSPHQW 6LPSOH
LQIRUPDWLRQERRNOHWV FDQEHSULQWHG DQGGLVWULEXWHG
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